We show that the algebra homomorphism Uq(ĝl n ) ։ K
We will use the following notations: let n, d ∈ N. We set 
K-theory of the Steinberg variety
Let F be the variety of n-step flags in C d :
on Z: GL d acts diagonally and z ∈ C * acts by rescaling by z −2 along the fibers of T * F 2 . Let K G (X) be the Grothendieck group of coherent G-equivariant sheaves on a G-variety X and let [H] denote the class of a sheaf H. Then
This filtration induces a filtration on K G (Z), whose associated graded is gr(
−1 ]-associative algebra structure which is compatible with the filtration (cf [2] , chap.5).
Fix a ∈ N and let 
) which we view as G-equivariant sheaves on Z.
The quantum affine algebra
Let U q (ĝl n ) be the quantum loop algebra of gl n over C(q), with generators
. . n, k ∈ Z and j ∈ Z * , with the relations of Drinfeld's new presentation (cf [5] ; we use the same notations as in [9] ).
For λ = n i=1 λ i e i ∈ Z n let π λ denote the projector on the space of weight λ: the operators π λ satisfy the following relations:
By definition, the modified quantum loop algebra is
. The algebras U q (ĝl n ) and U q (ĝl n ) share the same finite-dimensional representation theory.
for v ∈ V d , extend to a surjective algebra homomorphism Φ :
In the last line, we identify T * F with the conormal bundle of the diagonal of F × F in T * F 2 and we consider
. This theorem gives a geometric construction of all irreducible, finite-dimensional U q (ŝl n )-modules when q is not a root of unity.
Restriction to integral forms
and Hj,r
[r] where H j,r is determined by the relation
By definition, U
The theorem is a consequence of the following two lemmas.
Lemma 1
The map Φ restricts to a mapΦ :
,...r u i for the ordered product
Recall that orbits of type O E12(w;a) are closed. Using [9] , Lemme 12 et Exemple 4, we have
and the convolution product
can be written
We now show that Φ is surjective. The algebra K G (Z) is generated by sheaves supported on Z A , where A ∈ M is diagonal or of the type E i,i±1 (v; a), a ∈ N (cf. [9] , proof of proposition 11). From (6), we deduce that K G (Z A ) ⊂ Im Φ for all diagonal A. It thus remains to show the following:
Proof: We treat the case A = E i,i+1 (v; a) and proceed by induction on a. We have (7)). Now let a > 1 and suppose that ) ) is generated by the subspace
S a where we set y l = x l+vi . Let us denote by S :
Sa the operator of complete symmetrization, so that we have C[y
It follows that y
Sa−s the operator of symmetrization and set
Using the relation (y , and noticing that (α − i) 2 + (β + i) 2 < α 2 + β 2 if α > β ≥ 0 and i < α − β, it is easy to see that the r.h.s of (9) There is a surjective morphism Ψ :
, and specializes to a
Corollary 1 For all ǫ ∈ C * , the map Ψ ǫ :
Indeed, for all ǫ ∈ C * , the projectors on weight subspaces π λ can be realized inside U res ǫ (ĝl n ), i.e there exists π λ ∈ U res ǫ (ĝl n ) satisfying (1-2). Let us denote by i ǫ : U res ǫ (ĝl n ) → U res ǫ (ĝl n ) the algebra map defined by i ǫ (uπ λ ) = uπ λ for u ∈ U res ǫ (ĝl n ). We have Φ ǫ = Ψ • i ǫ and the surjectivity of Ψ ǫ now follows from the surjectivity of Φ ǫ . Theorem 2 justifies the constructions of U res ǫ (ŝl n )-modules and the Kazhdan-Lusztig multiplicity formulas of [7] , [9] when ǫ is a root of unity:
Corollary 2 The parametrization of irreducible, finite-dimensional U res ǫ (ŝl n )-modules L O (resp. standard modules M O ) in terms of graded nilpotent orbits O (cf [9] ) and the multiplicity formula
are valid when ǫ is a root of unity.
